Comparison between pulsed-field and constant-field gel electrophoresis for measurement of DNA double-strand breaks in irradiated Chinese hamster ovary cells.
Pulsed-field gel electrophoresis (PFGE) is one of the most sensitive methods for detecting DNA double-strand breaks in mammalian cells. However, it has been observed that constant-field gel electrophoresis (CFGE), when optimized, can detect breaks with equal efficiency. The migration of DNA from the well and the separation of DNA molecules according to size appear to be different processes; only the latter requires the application of PFGE. CFGE is very sensitive and can detect DNA damage produced by less than 5 Gy of radiation. Low voltage (ca. 0.6 V/cm) during electrophoresis appears to be essential for the migration of the largest fraction of DNA from the agarose plug containing the cells; the electrophoresis run time, cell density in the plug, agarose concentration, nature of detergent and extent of radiolabelling are less important. It is concluded that CFGE is equally sensitive but more rapid and economical than PFGE for the measurement of DNA damage.